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(54) RESIST MARKS. AND MANUFACTURE OF SEMICONDUCTOR DEVICE USING THE MARKS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide resist marks which can be less 
deformed under influences of thermal flow to provide an improved positioning 
accuracy, and also to provide a method for manufacturing a semiconductor 
device which uses such marks. 

SOLUTION: An interlayer film, such as a silicon dioxide film 520, is formed on 
a base film such as aj3pJyj>il|con film 510, having an opening acting as a base 
mark 510a. Resist marks 530 and 540 are formed on the interlayer film. The 
resist marks are~made~of first and second patterns 540 and 530 of 
predetermined-shaped frames. The second pattern is formed inside the first 
frame-as^spaced therefrom, and the width of the second pattern directed 
from its inner side to outer side is smaller than that of the first pattern. An 
absolute positional relationship between a resist pattern formed through light 
exposure and a water can be confirmed with the use of an overlap accuracy 
measuring apparatus for measuring shifts between the resist marks and a 
base mark 510. 



«40 



tcl 



BOO 
330 

-it 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 



25.02.2000 



Copyright (C); 1 998,2000 Japan Patent Office 



<i9) n*m&vtft (jp) 



<■*> & m 4* ^ $r (a> 



#Bf§2000- 188250 
(P2000- 188250 A) 
(43) B ^12^P 734B (2000. 7. 4) 



(51) IntCl. 7 
HO 1 L 
GO 3 F 
HO 1 L 

// H 0 1 L 



21/027 
7/26 
21/02 
23/12 
21/68 



5 11 



F I 

H 0 1 L 21/30 
G 0 3 F 7/26 
HO 1L 21/02 
21/68 
H 0 5 K 1/02 

SSMsR *T B*«C0»15 OL (£ 8 H) S&HfciKK 



5 0 2M 2H0 9 6 
511 5E338 
5F0 3 1 

F 5 F 0 4 6 

R 



(2l)U«H## 


ftBPFlO-362716 


(7i)asaA 


000000295 










(22)dMB 


^10¥12^21 B (1998. 12. 21) 




J*JSC««KJ*/ M 1 T g 7 #12^ 






(72)«W# 










J)OKlSiifcf«/mTB7#12^ ?<tf*& 














(72)#K* 










«^5SK^/P11TS7#12^ 














(74)«aA 


100089093 



















(54) Gtt!8®««N l/^Xh^-^fttfW*«Vifc¥»^«©WKFa 



(57) [Bft] <0fIE#) 

[#**«] WHIR, ma&rMiki/ 'J ^ y«520*^ 
Titii ~? - * 5 1 Oa £ L X » < IJH P SB 4*t5 T*BSE, #J A 
tf * V «> 'J n vK510cD±H»J5RSnSo iHRCii: 
li, US?* h 540A ? ^^5nri^^o rou 

h v-^fi, a^lc^y^^ ->540£?$2<Ds*9 - ^530 



/SOP. 



(a) 



to) 



*)mfc-rz>zii^& off- -5c 



(d) 




510a 



1 

© W © M h ft M C ft r> ^ ft cd ipa # ^ 1 © tJ- j£ x* ab 
&?&l©A:5'-y£, 

©rt«*»&^ci6i*»-5*i»i©B^asi©^ftj:o/ha 

[»*S 2 ] fflrffi»2©^tfea* 0 . 3//m~10/(mt! 
**ii:*«p«4:-r*»*3SlIB«©l'^x l-v-?„ 

[»*«3 3 «r8E*i©^^-v», ffirss»2©/<^-y 

[»#«4 3 flME#l»tfJB2©-**-:/tt, E^yy 
^tt*»e>36cacifcS:WtSkr*!»*:3SliB*©US?^ h 

'J >^tt©^Si5T«M$nTV^s z: fc*4#*i:-ratt# 

Slit, 

;Tr^fi©^l©^^e.!k»9, ©215l©#©l*nniJfr 
e>^-flJK|fijA>-5*(nl©*@A i ^l©^-teT?S)-smi©>'^ - 

mrfB^i©#©i*HHiJ-efrfsmi©>'N°^ -y^Ajmn 

LT^/iSSn, 0r5Sl^U©!lf2©«'A»e.<£'9, A^rffl 
sP2©#©l*H»J^ fcfl-fljc a* -5 7jfo©«#sfn © \f-j£ J; 
K> /Jn 3 V^2©^-)£;{>> 6 & £ »2©/n° 

yn?-? ftiWffifi/.HS-i-aw/n v - 1/ \;-)}\z.msrtr z> r. 
a * trorr a is k & #-r a d £ *«a £ i- *> 

B©SiS2fft. 

[W#^7 3 ffiieff2©Tftfca s O. 3wm~10(/mt 
& a w £ £?Z> m*m 6 fB*t©¥*#«B©8& 

6 iE«©*»ft«B©»a^tt. 
[»**9 3 flfrssfffiRtfturc©/**-:/**, egftv^j;/ 

^ttfr €> fc * **MS i: * 6 8B*©3M*{*:« 

Boa***.' 

[iiMWll 0] iiijfii!miRt>*jJi'2©/^-yii, lWffiwtfo 
mi 9 32«E©*#f*«B©»lfi^rfto 

CFii'/^in i ] ymz*wmT ztmz * 

\WAlM\k<D®i\(D>frfr £ ft 9 , ©mi ©W©rtflljfr 

^^Wltr fa ^ -5 7j l»]©ipfi1A ? !^l ©-J7£t:& a SRf 1 ©/* ? - 
y i: , iiij|?iimi©#©Wil(i|TMi!)tL!mi©v^ - v^£fl£|,v,| 
LTMSn. Jffi£HM*©»2©fl'j&*e>&«3, 



(2) ftffl 2000-188250 

2 

ai2©^© f*kw^ e> ^f-pj t [6] ^-(^©iiig^af i ©^-ft j; 
D/j^i^2©^ffi^e>&asi2©vN 0 ?-y£7!>^&a u 

aie*:, 

m-r axgi: &*rr a c: i: 6*#ft«i©» 

[|ft#91 2] MB»2©^m#0. 3(/m~10//m 

io -ciarfciweRfc-rast**! ie*©us^x hT- 

[if*«l 3] ifflfBf&l©A?-:/tt, Bui2?&2©/\°* - 

43 fitrga£i&tf*2©/<*- h^vmj 
5] fflriBanxt/srao/^-vH:, ffirtBH^ 

l^J V^tt©^gPT^M3HT^ar k*«fti:t4» 
20 1 4 IB«©^#1*SB©Sit**o 

[jftW©»IIB<feKM3 
[0 0 0 1 ] 

[»M©«-raa«»SF] #$6Wtt, **«:«B©»iS 

2^tJ fJ tnsrfflv^fc2|i*^*:«B©»s*j*cH•ra. 

[0 0 0 2] 

l^-X>„ 15)7* h'Jy/77^ KWrti, ^/^ xwts i-.i- 

[0003]?!fe(r, Z<D Y -$:T)\>1} Vf&m-f&Z 

i:i;J:oT, MlsIS a' ? - > A 5 Ie? S Kfc U y 7 Y 

©fcE^-fc)-ti-* ? ^^^i:^ao Z.<DBL&&t>it*fT 

40 7c7* h-7X^©&Ef+Plv-^t, 7XAil:ffti 
/SSnrc -7 x/>©teBf 1-iW v - ? t ©fflSoffiEMfli* 
^St/f+flJLfc^, I*4lf7. :®JI*CJ:9M 

©flSKtt, ^ffiiiii^^N 0 irTii*t:*E^-, mat snt 
-j'frnm $ntz -7 x^coteiasiPiT - ^ i: ©-rn liii^in: 

[00 04] gI3{i, r > x/NC7)feiffji|-PJ v - ^ (DBrSLX. 
50 SftHttWrSfc&!)60»rSX@iao 



3 

[0005] ni4t±, w.t3&K>nmmffl%.m<D w-x y 

So 

[0 0 0 6] ft-T, H3(a)at/H4(a)H3K"rJ:-5^, #J 
jttf, #'J$"J 3>0TJftlRll&J«RLfc^xy\±£u 

J&tlTS Z£\Z£K), H3(b)XtfH4(b)£jS-f 

^to-B:««flJSfl9(DUy^ h v-^13*»4o H3(c) 

iK«:iawi^±-r s r ^ k j: or46nfcT*iE©asa«jia 

14&^U 04(c) fi, U v * h - V 13&x * f- y # 

T*v-^l4«r^-to HSCcOXtfBMM)^ ^x/n£M 
0 Uv* h S:l»5feLfc«fl!)tt88S:^"ro H3(e)XtfEI4 
(e) tf »f b&*15& x/\£®£ riMB L fcttJB 
£^LT:fc9, 03(f) ao f BI4(f)(i, \s*J* Y Sr^ft L 
fcttB%jSLTV^o H3(f)MU B*«B^*5V>Tffiffl 
t.5 ^ xyN©ffiEH+»Jffl v - ^ ©JRlftW&rrffiffflfiaBIT' 
&S 0 H4(g)tt, u^xM6SBJtar;a«S:t5:i: 

[0 0 0 7] B*«i»:^t5->xAC!)fitt«aitt, Bl 
3(f) t3*5ttSTftfeBR(DSIg«iS14(3Dxy ^&E<Z>*fttti£: 

H4(g)tr*5ttST*v-^l4fc U^* h v-^l7<D 

^to-tmssjje v - ^ o) jl y ^arMomih^m^m^m 

[0 0 0 8] 05(a) fi. fito<£to-t±fiS$J;£^ - ^ 100 
0)^mm-e&*), H5(b)t*, HSCa^GDA-A'JSKiBoT 

w o fc^fioffito^-a-wawse^ - ^ looorrMHTfe 

So H5(a)XlfBI5(b)tt* Tttv.-* no#, $IJ¥0/¥ 
- ^ 130*^J5RSnTV^fl[*a-&h-B:3|gg9J^v - ^ 100 

^ixi^o Ui;^ h v-^i30©tfe*«« 

iB"e*S^ffi(a)(±15//m—35//mT?& l 9, 
«©<f T&STN£(b) tiScl0jt/m"Cfe^o 
[0 0 0 9] H6(a)t±CCD*;*^*ircfc9IK9&£ft 
/cffito^totir&f&M&v - ^ 100©8Bi«7* - ?200<B3liP] 
Bt*5o xys;(£EcD*ftttJ{i. ^Mcx-y^-ctf 

h v-^c7)x«y v^lO^X-X'^jInJ^^JHh oTSJiWT 

(Dm\m™-^t.'&\^7oo i«6(b)(i, x-x';yin]^^>^ 



(3) 4*98 2000-188250 

4 

^211£*5^T«*, ffi/ht <t 9SSftfc«J#Eia212«: 

^ <D&fi2 1 3 A s x y Iga&E t: & S 0 
[0 0 10] 

v*i£fl:3-tt4fc«>*r 1 0 0TC*jBA«ffl«"CO 

- y liiTJC*^** s c c T\ 
x* ^ODE^m. 20m-30m-CfeSo 
[0 0 11] 07&fito^toitm&$O5£v-^<£^-v 

n-£ <£Si2#£^1-aKW0TfeoT, H7(a)»iS 
fc^fo^fflS»J^v-^300CD±B}&^(3!)iHWBI. 127 
20 (b)f±07(a)£A-A # I9^JS o T^Jo feWrffiHT* 
So H7(a)XtJ f BI7(b)ttt, TJfev - ^310#, — »ft 
&*K320KJ:D£ffi&«ton3fc'>x,>\ (0^i±iT) 
U^x h v-^330*^J5SLfcaia^-ti:»*SJ5£ 
U^X h v-^330flE>xy>?g|5 

[OO12]08t£. U>>* h v-^330fl!)xy xfeBCD 

So 08(a) &ccD^ ^ft^r^j: oBioaanfcih^ 

to -tS-fStf SJ^ V - ^ 300 <D Ji® ^ CD mWt 9* - ^ 400 (D IS 
30 W0-CfeSo H8(b)ti. HHftr-^400^*5ttS Uv^ 
h v-^, JRB±£ffl!JCDXy ^410C!)X-X^r«]^fBofc 

MB&3fiffi©»»M^4ii©aawH"c&So zoi&mis^A 

llizis^xm^ flS/htJ: 0**nfcjft»EM412S:ia: 
^t, «^«^iSSO*»fc&SffiB413**tf>S^^ 
tZcfcD, l/y; h v-^330CDx^ vffiE£f£Jrrs o 
fifcB413tt*»Lfc U^x h v-^330Ox.y xSScD&jg: 
■ *»-?-411^e>#ffl$n6fc», t-v;l/7D-fi!) 
CTi:J:0JE»L&U^^ h v - ^330cdx ^ Vgn&m 

^xffiB^m-rnts, feB^to-a-fSffi^T^sr ttii- 
40 ^stti^o 

^to-tfffiK<£>ft±-rs Uvx hv-^M^ffll^: 
[0 0 14] 

imm*Mik? ztc&bco^m & tz&> 

50 o^\HUVCm^\o^j^9 ">/p^m\W\ L'C)\t)&£H* M 



5 

[0 0 15] *55M©^»*«ttcD»J6#fttt, ffiHH- 

seas i © «« riifrfem i © a * - v a* reiki l t jg/s 
rtflfl ^ e^t-wjn fa ^ -5 # fa cote^m l ©-j'Hs J: o /h s v ^ 

■12©^tft^ 5» & S ^OA^ - > i: 4 -5 l/y^h? 
- * *lWBBffiH«-»JflI v - ^ _fc:tf tr »jeS6"T SXffi fc . 1W 
fBffigftPJffl v - 9 mm U V * V v - 9 £ cofflSffiffi 
& ft- PJ f * X S i: * *r -T S 3 £. * «f ft i: I" 4 o 

TttR&tMiTaxefc, /»£»tt©SSl<Z>#*e> 

»tt©»2©«»^e>&o, ^o;:cDie20#cortfly^^ 

ipI^-5»|plfl!)i|BA^l(3!)^ffi O/hS l>»20^t«fe*^ 

^mifaT«^fflV>-c^^^tZ)ffig^^aB1-^)X§i:^ 
[0 0 17] 

K>, Hl(a)tt»l©^*»«©ffl»^t)-a:»ie»J3ev-- 
*500<D 3 FHffH"e* l 3, HKWtt, I^ll(a)4 , cDA-A , jf* 

^v-^SOOODWfBiaT&So 
[0 0 18] BH(a)&[/Hl(b)Ki7ls'"r«}:-5t, JBIHJIBL 
0»J^tf— ftfk^y 3 vUS520^ Ti&v-^510a£: LT 
WK IJH #^&Tife!BL «itf#'J v y ) => >K510 

Uvx h v-^530. 540A^J5lcSiaTV>So Cicobv;* 
<z> €> ft 9 , ^ o ^ gj l # co f*j fflj ^ <b ^ WJ ft ^ 

©tt*© W4PJ"Cs» 1 S>>^ * - V j!p e> ffilU] L T J^/jJc 2 ffr 

km \z ft & v -ft ipj co (g a* i © ^ & j; o / j \ $ u m20)^m 

ZX\ ffi\<DJ*? ->540<Dltt\(D*l'Ui&20m-~ 30m "C, SB 2 
<Z>A? - y0m2(D^im a) te0.3m -10.0m. m 



(4) «pi 2000-188250 

6 

\RUm2<Ds*9- >m<D^>8k (H*. b) f*0.3m -10.0 
[0 0 19] I^ctDMSn/cUy^ 

y^F7-^ o^0^lco^°^-y540hg52c7)/'N 0 ^- 

n^TJifev - ^5iot co *x Jit iR*a rv^ -U:?i'i;ieaPI>t£«» 
te&frvm&mfe&. T^v-^510ai:, mz<o*9 - 

[0 0 2 0] mi (c), (d)tt*»W0)*la)SIJfi»J»fl!) 

(c)tt»l©ll*»IB©IE»«a)a*a^to-tt»«»JSv- 
^500©^ffig]-efeO. Bll(d)tt, Bll(c)+'©A-A , )^ 

-d:3PSSffliJ^ v - ^ 500CO (KM H "C & £ 0 

20 [0021] *§tw<bmo%Mmm<D^mo\sv* 

v v-^tt, ^co^^-yssoo^rtcox^fbvU =j> 

^520X^^3©^°^ - >550&*rr 4 ^ 

[0 0 2 2] ±iELfc*|6MflDU^^ h -7-^530, 540 
tt, ^l©^ 0 ^->540h^2©/^->530^?>ftO. fit 
30 SattUSC!)B5ik:ttsff2e3!)^^ - >530COx^ ^SrttffltSc 

C0^2O/n°^ -V530«, -9*-v;W7n-^j^iB^Sttft 
\^m§£0)m. ^JA«0.3m -10.0^l^xia^$^aTV^^fc 

J»2©^^ - >530*6»f3eiE««nfcfTrfr»JSlc 

snt, te^coKv^iKlcD/^ 0 ^ ->540-er.^>fh^ t J n yffiS 
>^hv-^530, 540^#en«>o ^^iy]couv^ 

50 fi/Kil^lt^o 



(5) 

7 

[0023] jat, ^m<Dm2(Dmmmm^\,^xm 

m<D h ■?-?<Dm.W\~QtT ; bffl-e3bK). S2(a)(± 

»2G>&«W&J8©ttta#fcttttfflffl5£^ - i5-600©¥ffi!g| 
•CfeO, EI2(b)«, EI2(a)4 5 OA-A , ^^rB-5XW-p 
fcB#©^2c?)^li6^)l©fita^^'ti-!f-SSiiJ^ v - 600© 

[0 0 2 4] H2(a)2li/BI2(b)K:S5-r«t-5C. WMSt. 

»<Hn»S:#t4T*I. tf * 'J -> ') = >^610 10 

o±c»j5*an*. w<o~»it->y 3yJK620©±c. 

[0 0 2 5] *aWO*2©38*»«lOU^^ h v-? 
©/< * - J/630**«so»-C«« L fctt A660&ttft t: 1" 

& o 

[0 0 2 6] B*ticfc0J»J5SSnfcU^^ h^^-yfc 

^^-^ oSO»10^^-V8404:a2©^^- 20 
>630a*6&£ h v-^i:, '/x/Ni^^/S 

nfcT* v - * 6ioah ©-rna*fita^to-a:»«jiJ3e« 

fc-frfc-tffSffflJiete, Tifcv-^610ah. I2^)a^- 
y630<Z>rtffl!J<Z>Mxy ^ffiEfcttHJ-TSCl i:£ cfc-sTf? 

[0 0 2 7] *^©l2©^»l^WJOUy7 
h v-^li, S52<Z>/^^ - v630<BW-rt©XB6ft>' 'J y 

<8>>**-V650«:*tr£<7>T, ffifl^:btH£c9 U v X b 
A * - y & v X ^ t. & x *y f- > ^'1 :w J: 0 , -iR*) <v 

^^3fWigffl^v-^60oaHi^nt^^^z:^{t:i> n 

[0 0 2 8] JJd*Lfc*Jfciyj<©'U^X h 640 

^i®A*-y64O£^2<0^*-y63Oj&*e>fc9. fe 
E&m<Dl^&®2c7VN 0 ^ - y630c?)x y £{£ffl-r £<, 

GDs£2tEM\°* - y630ti. ^-7;U7 a -<0^®*§W& 
^gffl<Z>»S, #Jx.t;£0.3m - lO.Om^Sl^SnTV^Sfe 

x*s;ffi<Z>^a*jg£-3e><, S Lfc^ 
IB#«\ »2©^^->630A^m^E««lafc3fK:»JES 



WWJ 2000-188250 
8 

hv-^630, 640a*f»e>n£ o 

[0 0 2 9] Sfc, *¥£W<Dm2(DmMMm(Dl'i?xh 

h <D / *9 - y 630 & «■ ffc CD ff£ L fc $f/£ 660 T?& 
Sfctf>* »2O/^-y630^, -BMfcS/'J n y|R620^ 

[0 0 3 0] 

I^»«S:|nI±t6Ci:4«tt, * 

[Ell] Hl(a)J±»l©**»SEfi5fflto^to-i*-»«»JS 
v-^CD^Ft5il^!T^)0. Hl(b){±. SI 1 (a) 4* (DA — A' 

im 2 ] H2(a) ttaS2653lilg»fiB©ffita^to-ltfi?ffijBIS 
v-^(7^f-irifM"CifeO. M2(b)ti, W2(a)'l»OA-;A" 
j»^»oT«ofc»*©a"2CDS61te^Ii8^^ 

[1^3] i^3ti, ^x/Noff/.iCTsi-awv- ^©;r^iR"i:w.^ 

[0 4] 04ti. fi*a^to^»«»JSffl©U^^ h^- 

^ © Br&r^ *m.mrz>tztbcD wmx© Bio 

[05] 05(a) t±. fi^^^-t+mSffl^v-^c7)¥-iS0 
H5(b)t±, 05(a)4 , CDA-A'JS^^oT'Wo^:t^ 

[06] H6(a)J±CCD*-)<7*^<t0«0ii*nfcffi 

0 6 (w t a ; x-x * ?j i«] ^ » o fc w o&iai£ <Dmv^m^(DWt 

[0 7 ] 07(a) (i t|i:to^fe-a:fi!}ffiJW2l v - ^ 300(7) 
fr^CDmWm, 07(b)ii07(a)^A-A iCfiotft 

[0 8] 08f2, h V-^cr,x«y V{#M<Dtiitt\lZ 



9 

(a) tiCCD* 7 fc *f J; 9 H 9 & S nfcfifc^toWfi!* 
8(b) ti. iftr-^tfcWSl/y^hv-^, iffi®±£ 

#j Co x * x-x * ^ ft k » o tz w s © wmm -*§• <d m 



(6) «rRJ 2000-188250 

10 

500 : fita-gr^-tirWSSiJ^v-^SOO 
510 : i/'J 3 VK510 
510a : T^v-^510a 
520: ziKft^'J 3 VSI520 
530:^20^^-^530 (by^Fv-;) 
540 : y 540 (Uv^hv-^) 



[0 1 ] 



[02] 



(a) 



(b) 



rSOO 



i 

!:: 310a 



-A' 



540 



/.5QQ 



520 
510 



( c) 



Cd) 




510a 



(a) 



(b) 



(c) 



630 



i 


It 
1 »• 

Hi 

• •* 




r -Hhs 1 

6IOa OCT .630 



660 



-A* 
-610 



fSQQ. 



640 
620 
610 





r-"i ' 




i 






I !' 



650 

-630 



— 640 



(d) 




6f0a 



(7) 



%?m2 000-188250 



[133] 



tB4] 



(a) 



-12 
.11 



(a) 



J2 
-I ( 



<b) 



(c) 



1 I 



1 1 



(b) 



(c) 



(d) 



,13 



.14 



14 



(e) 



(f J 



IT 



^J3 



,16 
-14 



(e) 



ff ) 



CO 



15 

-M4 



:H 6 

"^-15 
3— 14 



17 
15 

-M4 



[H5] 



[06] 



(a) 



(b) 



,\00 



200 



— 130 

• 110 
— a' 



-130 
-120 
-110 



(a) 




210 



(8) 



#1582 0 0 0- 1 8825 0 



[HI7] 



[0 8] 



(a) 



(b) 



^ 300 



,-330 



•310 

— A' 



320 

3ro 



(a) 



(b) 

m 



400 





-.411 



.410 



413 X' 



70V h^->?CE>^ 



(SDlnt.Cl. 7 

H0 5K 1/02 



F I 

HO 1 L 23/12 



(##) 



F 9 - A 2H096 AA25 LA 1 6 

5E338 AA18 DD11 DDI 6 DD32 EE44 
5F031 CA02 JA38 

5F046 AA25 EA04 EA12 EA15 EA18 
EB01 EC05 FA 17 FC03 



